Several theories have been put forward by Patrick J. Derome & A. Visot of department of Neurosurgery of FOCH hospital , Suresnes Cedex, France to explain bone formation and / or destruction. Slight movement of sagittal suture and bregma, including a stimulating effect on the cells of pachymeninges , explain the frequency of hyperostosing en mass meningiomas in the parasagittal area 4 . In vascular theory, a disturbance of circulation in the bone, subsequent to presence of meningioma, is responsible for hyperostosis 5 . Phemister and others suggested that the meningioma irritates the periosteum, leading to osteoblastic proliferation which leads to hyperostosis 6 . Finally , Freedman and Forster demonstrated that " the tumor cells themselves take an active part in the production of the hyperostosis is rather than acting only as relative foreign bodies to stimulate bone growth; tumor cells of meningiomas can produce fibroblasts , osteoblast and osteoclasts or act as the latter two without apparent morphological alteration 7 .
Diagnosis of a hyperostosing meningioma is easily made by computerized tomography (CT) scan of brain (Fig.-1) and magnetic resonance imaging (MRI) of brain. Plain X-rays, tomography and CT scan allow the surgeon to determine the boundaries of bone involvement with relative accuracy.
Materials and methods:
This is an observational analytic study titled 'invasion of meningioma cell in bony hyperostosis-an observational study of 34 cases'. Study place was neurosurgery department of Square Hospitals Ltd. Total number of cases were 34 (N=34). All the patients with the histological diagnosis of meningioma were included in to this study. Patients who didn't consented to be included or histological diagnosis other than meningioma were not included. Aim of this study was to observe the percentage of tumour cell invasion in the bony hyperostosis in intracranial meningioma patients.
After confirmation of diagnosis as meningioma, patient's data were collected by questionnaire. Meningioma was confirmed by histopathology report and hyperostosis of bone was confirmed by CT scan of brain and intra-operative findings. Hyperostosis area of bone was drilled out and was sent for histopathology to confirm presence of meningioma cell in it.
All questionnaires were collected at the end of data collection and were tabulated according to different parameters. Study results were also compared with those of other studies.
Results:
This is an observational analytic study titled 'invasion of meningioma cell in bony hyperostosis-an observational study of 34 cases'. Total number of cases was 34. Data were tabulated according to different parameters. Table- II demonstrates the distribution patients according to age group. Highest number of patients was from 41 to 50 years age group. They were 35% of all patients. Near about one fourth patients were from 31 to 40 years age group. Next common was 51 to 60 years age group followed by more than 60 years age group. There was only one patient in 21 to 30 years age group. 
Discussions:
This study was performed to observe the percentage of tumour cell invasion into hyperostosis part of intracranial meningioma. Total number of cases was 34.
Bony reaction is a very important clinical presentation for intracranial meningiomas. Sosman and Putnam found 49% hyperostosis cases in their series 3 . Cushing and Eisenhardt found 25% hyperostosis cases in their series 6 . Their study was performed in pre-CT scan time, so confirmation of hyperostosis was done only by Xray and intra-operative findings. According to the study of Balasubramanium et al they had 17.3% of cases presented with bony reaction 8 . In our series hyperostosis was confirmed in 26.47% of cases. Diagnosis of hyperostosis was made on the basis of CT scan, intra-operative findings and histopathology, but due to early diagnosis of meningioma and short waiting time for surgery number of hyperostosis cases may be less then other studies. More than one fourth intracranial meningioma patients presented with hyperostosis.
Study on relationship between bony reaction and age group are very few in number. Guthric et al distributed hyperostosis cases according to age group 9 . He found that in adult cases 44% of cases were presented with hyperostosis. In our study, all patients were adult to old age group and there was no pediatric age group patient and percentage of patients presenting with hyperostosis was 26.47%.
Pieper et al reported their study on 51 patients with hyperostosis. They found tumour cell invasion in 69% of cases. That means histological examination of the resected bone showed tumor invasion in 35 patients 5 . In our study tumour cell invasion in hyperostosis was observed in 44.44% cases. According to the study of Jellinger et al meningothelimatous and transitional forms constituted 71.5% of intracranial tumors, fibroblastic forms 7.5% and highly vascularized meningiomas 5.2% of the intracranial tumors, while true "angioblastic" meningiomas (hemangioblastomas and hemangiopericytomas) amounted 3.1% of the intracranial meningiomas, 1.2% were "atypical" (socalled malignant) meningiomas 11 . According to this study meningothelimatous and transitional forms constituted 58.9% of all meningiomas. Angiomatous and atypical subtypes were confirmed in 11.7 % cases respectively.
When the results of this study were compared with those of other studies a fair similarity was observed. There were few limitations of this study; study sample was not very large and comparison was done by significant test.
Conclusion:
In summary it can be said that tumour cell invasion is one of the cause of hyperostosis in intracranial meningiomas which was responsible in more than one third cases in this study.
